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® TfrnajVcounter u&iny a register block. 

ShI^ ■™J nprWn 8 ^ °P*ra*™ controller coupled to receive a control Information for ceneratino 
Srf?™^ T** a r69ister bbck to a bus and incIudin 9 TpiuSr of 

«P>ta*8 corresponding number of timer register* storing various set values and a buffer drcLtw^Sbv 
ZfSSTZ 10 ^ from on?of the count rasters to th^ 

^rrtroller to increment the data on the bus and to ouput an incremented data to the bus A wirtfdereaffen 

SSL ?JS?JT"J£t i5 ' set *** *• incfemented data In a «« ^ ZTZl 5 

Srs tta wm^^"^"^™ r89lster " A ^ controller^upled to the Sal 
clears the count regrster havng the count value in ooincidence with the value of the corrasponding timer regtei 
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Timer/Counter Using a Register Brock 



Background of the invention 
R© Id of the- Invention 

The present invention relates to a timer/counter incorporated fn a microcomputer, and more specifically 
to such a timeobcairftBr which can realize a plurality of timer functions by using a plurality of registers in a 
software manner:. 



□e&crf ptiarr of related art 



Heretofore atimerfcounte* is adapted to respond to a dock signal from art interna/ or external clock 
snurce 30 35 to increment the value of count in a counter, and to compare the incremented count value with 

ts a predetermined value set in a timer register at each time of increment Then, the timer/counter will 
generate art interrupt signal which the incremented count value has become consistent with the predeter- 
mined value, and at the same time, clear the counter so thai the counter can count from its Initial value.' 
Furthermore, the timer/counter can execute a capture operation in which the count value m the counter Is 
transferred and held in the timer register In response to a trigger signal which is generated at a 

so predetermined timing or period. 

Thus, if an internal clock generated at a constant period is inputted to the counter, an interrupt signal 
generated when the count value coincides with the preset value of the timer register will be generated at 
constant Intervals determined by the preset value of the timer register. Therefore, the timer/counter can be 
used as a timer by setting in the time register a value corresponding to a desired time interval. Alternatively. 

25 if an external signal is inputted to the counter as a clock signal, the count value of the counter win represent 
the pulse number of the external signal. Therefore, the timer/counter can function as an event counter for 
counting the number of observed overt*. Furthermore, if the timer/counter is used to function as a timer 
and also to cause to the timer register to capture the count value of the counter in response to an external 
signal as the trigger signal, ft is possible to measure the period of occurrence of the external signal, and 

5ff therefore it is possible to know an operation speed or a position of an external equipment which generates 
the external signal. 

Aa mentioned above, the timer/counter can realize various functions by selecting a clock signal source 
and by controlling the comparison operation and/or the capture operation. In addition, the various functions 
can be executed at a real time in parallel to a program operation of the microcomputer. Therefore, the 
timer/counter has already held an important position in the field of existing single chip microcomputers. 

Fbr example, in printers .incorporating therein a microcomputer, timerrcounters have been used as (1) 
an internal timer for stepwise changing a phase of a magnetic field applied to a coil of a step motor for 
moving a printing head, <2> a position detection counter for determining the position of the printing head, 
(3) a one-shot timer used to control the application time of an electric current to a printing solenoid, etc. As 
40 >Nustrated by this example, there is recently increased a demand for microcomputers to Incorporate therein 
a large number of timer/counters. 

In the prior art however, the timer/counter is composed of a counter or count register for holding a 
count value, an increments for reading the count value of the counter register so as to increment the count 
value, and a latch for latching the incremented value from the Increm enter and updating the content of the 
count register by the incremented value. Further, the timer/counter comprises a timer register for storing a 
predetermined value to- be compared with the value of the count register or for capturing the value of the 
count register, and a comparator for comparing the value of the count register with the preset value of the 
timer register so as to generate an interrupt signal when both the values coincide with each other. 
Operations of the above various circuits are controlled by a controller. Then, all of the above mentioned 
so various circuits are constituted of random logic circuits, he*, hardware. 

The random logic circuit needs a targe number of transistors, and also, the transistors themselves used 
for the random logic circuit are of a relatively large size. Therefore, in the case that the random logic circuit 
is realized on an integrated circuit, a considerably large chip area is required- As a result, if a plurality of 
timer/counters are formed on a single chip, the chip area must be increased, and so, the cost of the single 
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Chip computer would inevitably become hroh In addhi™ * a ™^ . • 

function, and therefore, when the numbBrs of l09 ' C hflS on * a ,imited 

is necessary to reunion the whole of the " *T* muSt be * 

fabrication of Integrated circuits * Ven ^^onmo of mask patterns used in 
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TL^Z^Z inVenfi ° n fe 10 prwide 8 having a high feasibility. 

» prcg^ZSn ^ iS * ^ 6 S * lister £* by a 

inJJl^^T ° bj9CtS *• 'nvontfon am achieved in accordance with the nresant 

S^TL^V COn ^ Pondin 5 «* «mer registers storing various e^ S S I 

™ ^ U l^^'^ y J h9 4 0p8ratIQn comroller sequential* read data from one of the cotrtnoMm 
» J*! °" b » to *• ^ Count an incrementer coupTed I » ta£ 

^^™ K by * e ow^n contoiler to increment the data on the bus end to ouput an tamZ 

^,^2 ' IT 3 ll"?! 9 C0Uf " ed 10 * e register b, «* «• when me incremented data ^ 
SS£Z?£2ZZ 1 has coincided with a value stored in a corresponding timer register, and I 
clear conlroner coupled to the comcdence flag so as to dear the count register having the count value in 
coincidence with the value of the corresponding timer register 

blo«TfL th ! ^L°r arran9 H Bn,ent ' a P'f «f Qf wunt registers and timer registers are formed in the register 
^''t^J^T* ° C ° Unt Va ' Ues held in ""P<**' count registers are sequentially rea?o? 
and .ncremented by one increment*, and then, returned to the same count registers. icordinglJ n \ L °£ 

TJi 3 P ' Urafity ° f t, " mBr/Counte ^ *«* composed of a random ZJSdSStS 

SSSITI 0 ; 2" 1 ° ne 30 ^d a comp^r^ore 

"J^< * thetmer/counter in accordance with the present invention isgre** detSd as 
d^T^ ^ *° "r 9 "! 0 " 31 ° ne ' and £0 - a microcomputer incorporeBng the tnWcounter 
dance wfth the present invention can be inexpensively fabricated on a small area chip 

Furthermore the count registers and the timer registers in the register block can be constituted of the 
c^oaT^ZfTf ^l™' RUmber * * e *« registenTand the timer t^SSZ IX 

the 2o^ fl SJS th8r f °5 9ClS ' 3nd **>™*9°* of the present invention will be apparent from 

SlSST 9 ^ " nta * , « of *° referee «, the a^panyJSg 

Brief Description of the Drawings 

invention^ 1 * 8 dteSram * ° nB en)bodiment <* timer/counter in accordance with the preset 

Hou« ? £12;? T illuS ^ t a comparison operafion of the timer/bounter shown in H gure 

be uJ^L !J ^ ^ 9 T * a fundamental c 6 " used 1" a content addressable memory which can 
be used in the register block for the timer/counter ehown in Figure 1 - 

Figure a? 1 ™ * * ' diBB,am * * e timer ra 9 iste1 ' constituted by using the fundamental cells shown in 

Rgure S is a block diagram of the timer register having a capture function: end 
Figure 6 is a time chart Illustrating the capture operation. 
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Description of fte Preferred Embodiment 

™J52? 9 10 RflU [! ^ °" e embod,nrent <* «* timer/counter in accordance with the presem <nvent.on 
* a ** TQ includi ^ a ° f «™* registers and a co W nSg TmSr of 

i5 .°^ tUted rf "■»"■* ««* h this JZ« «S£S? S5 

•ZTS^Zi 12 f ° r rBa *W9 of the memory cells, four count registers 1 4* 14B 1-W 

!Z L^^*°T IPC JT ^ ° f memory ceHs - and fo y ti ™ registers 1BA. 168. 16C and 16D each 
^ ^ * memor y ^ registers and the timer registers can be formed tfa 

m S^ST^T^l (CB " 9d " CAM " « a random access memory. In addition, Zcolt 

Z1£^*J£L*™* 9 same consirucflon and the same function and opera! m the ^ 
f?*? regfaters tBA> T6B, 16C and 18D have the same construction and the same function and- 
operate m tra same- manner. 

TTia register. Mack -r<3 is cnupJetf. through an internal bus 18 to a data bus 20 and an incrememer 22. 
which oparasff to receive date on the internal bus 18 and to output an incremented data to a latch 24. Thfe 

75 latcftedrdateta te tattm* bus te so tat the data wi.l be written into a register of the 

- A coincioance flag 25 is coupled to receive coincidence signals 28A. 2BB, 2BC and 28D from the 

ZF^JSZ!**?" t6A " ,6B - 1BC ^ 180 and to correspondingly output interrupt signals 3DA, 308 
30C and 30D to a clear controller 32. This dear controller 32 generates a clear signal 34 to the latch 24 in 
so response to the received interrupt Signal. 4 ln 

The shown fimefcourrter also includes an operation controller 38 coupled to the data bus 20 to receive a 
2iI n 5Hlf m ^ 3 CentraI processin 9 unft «*W "CPU" hereinafter) 38. This operation controller 3S 
includes therein a mode register 40 designating an operation mode of the timer/Counter, and controls the 
operation mode and the operation timing of various circuits In the timer/counter. Further, the CPU 38 
« receives tha Interrupt signals 30A to 30D. 

Now, operation win be explained on the timer/counter as mentioned above with reference to the time 
chart shown in figure £. As explained hereinbefore, however, since the count registers 14A to 14D and the 
timer registers 1BA:to 16D are the same, respectively, explanation will be limited to the count register 14A 
and the timer register 16A. 

* * JZJSli ^wr** Operates as a timer, a aunt number and control information are 
transferred through the data bus 20 in accordance with a program operation executed by the CPU 38. and 
Jen stored m Hie timer register 16A of the register block to and the operation controller 36. At this time, 
the mode register 40 of the operation controller 36 is set to a comparison operation, and it is assumed that 

* ^Sf^ "it- is set in the fimer register T6A. Thus, on the basis of the received control 
35 information the operation controller 36 will generates operation control signals to various circuits and selects 

an mpi* clock signal (from internal dock sources or external dock sources). 

«t. Hi! "Tt ° peratl0n5 * the respective registers are sequentially executed by using the incremerrter 22 
me internal bus 13. etc. in a time division manner in synchronism with a reference clock signal CL. 
Speedily, as can be seen from Figure 2, one unitary count-up operation of each count register Is 
T SC ^S r -S. penod corresponding to two reference decks (this period will be called 'count stage" 
hereinafter). Therefore, a sequence of count operations of the four count registers 14A to 14D and an 

eZZ S? 0 "!*!! CPU 38 818 T 1- 0Ut f ° r fiW M ^ for * e *"* * ten reference 
c^jjvhK^ corstrtiite one count cycle, bi order to sequentially executes the above five operations five 
count stoge agnate CSTA. CSTB. CSTC, CSTD and CSTCPU are generated from the reference do*! 
45 J/*? 8 ^ CST sequentially made active for one count stage without overlapping with 

™„ T^** m R9ure *• Bnd *■ respectively assigned to the count registers 14A to 14D and the 

. y^^' rf *• ° STA Sifl " al 15 aCfive ' Le - * 8 h, 9 h l9wal - me count operation is executed for the 
count register 14A. 

„ ^ ^ttierrncr©. the reference clock CL is frequency-divided to generate a first timing signal T1 indicative 
Zl ^ of 03011 COunt ^ a second timing signal T2 indicative of a second half of each count 
SSs T? andrS 0 " ** Vari ° US < * a * ,S timBd ° n ** 1,8818 rt 1,16 reference c,ock CL ■« *b two timing 

tOO^L^T ^ reference clock CL is at a high level in the high level period of the timing signal Tl. 
an internal data Bne of the register block is precharged. This precharging period is shown by "P" in Rgure 
ss a. Thereafter, when the dock CL becomes at a low level in the high level period of the same timing signal 
Tl. the content of the count register 1BA is read out and fed through the internal bus 18 to the incremerrter 
22 and the output of the increments 22 is latched in the latch 24. At this time, if a count clock (not shown) 
previously designated by the operation controller 38 In correspondence to the count register 14A is active 
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? fc t2S££T* *° ,nput,ed daB - But - * "* so - *• in ~- 22 «- «— ■ «• 

*• H N r'^" min9 T 8,6 COntont * ^ m 14A ^ "n-1" the count clock is active 

the date -n-T- a read out from the count register 14A. aid incremented to by the IrSemS tuT^ 

E* £5 ^ 9 ^ '""^ ** !S ' atCh8d in *" -* S K«5iS same 
of ilSS^ ^SL* *Z ^ inB Si0 " al 12 succe8di n9 to *e high level timing signal T1 . the content 

STn aST ?" 21 T.? me * * 9 Cl0dt CL durinfl * e h, ° h leval ^riod of the liming 
signal T2. and then, the count register 14A is rewritten with the dtfa on the internal bus ta_ i- «Z 
nicrementod data *n" ,n the above example at a low l**l time of the clock cTlSSS. 
Ml Same I t,min9 ^ TZ - At SarT18 time - data on me internal bus i*Jwm^«ffE 
^t^Sr ~ h "rresponding timer regfeteMBA, and if they Jn^em^chlt 
the toner register 16A generates an active or high level coincidence signal 2QA, which win set the 

ssr^ sf* " ,nddera >w ~ : s 

■ "I S co 7 es P° nd!n 9 stage of the next count cycle, the clear controller 32 generates a clear 
SHIfSTJ? ?' 3 ™ K a " h0U9h thB * ** regista 14A is^^ut te £ 

as L^t^f " 9 1 *S Tl « » » cause It to output an incited or unincSnented [date! 

OUtpUtS data » the internal bus in accordance with the clear signal 34 regardieS 
of the cutout of the incrementer 22. the data of "0" is written to the count register 14A. i other word? to 
oount^ster t4A is cleared. At the same time, the coincidence flag 26 la«Lt. and fmamSS^ 
returned to a low level at the completion of the count stage. gnal 34 <s 

.Z 11 ®^ 38 03/1 flCCess *• tim w registers ISA to 180 in the period of the count stage CSTCPU 

Z" 3 ? 88 °^T n 01 me CPU * s P ecWlca "y> * » h'Qh level time of the reference clock CL 
during the high level period of the timing signal Tl . the bus 20 is precharged and the CPU 38 trailer? t» 
register deagnation information fed through the bus 20 to the register block 10 as an address information 
^I '^T^V^ IT' Perf0d ° f the ™» clock CL. itlauses the register NoTTo to ouS?S 
* I i 8ddress * ** bus 20 - * *■ "«ng. data is written to the register block through 

the data bus 20 at the low level period of the reference clock CL 9 

As mentioned hereinbefore, the registers of the register block 10 are formed of an array of CAM cells 

^HSmaU 3 ' iS J shown a drcuit dia9rani of CAM ceil. The shown CAM cell includes ten 
tanastors Q, to 0* connected as shown in Figure 3. and has a pair of Input/output lines D and O for a 

SSL? " T * r Bre,0n ' 3 Ce " sel8caon ^ «"» S and a data discrimination output line C 
i^Z^^^^T** 10 ^^r as shown to form a fDpflop which canbe inverted 
in response to an inputted date, and connected through respective | 0ad transistors Q, and a between a 

SSL!^^ 'Sirr 1 ' A n ° de betW8Sn °' - CbaTanothsr node 'SSJ^ ?£T^ 
nMOechvely connected to the pair of data input/output lines D end 5 through transistors Qs and C* whose 
gates are commonly connected to the selection signal KneS. 

. 'KS «»f formed stores a bit of information by Hs internal condition. In the case of reading date 
from the CAM call, the cell selection line S is renamed active so as to put the iransistors & and <L in a 
inductive conditioru with fte result that the data held in the flipflop is read out to the pair of inpuVoutput 
lines D and D On the other hand, in the case of writing data to the fDpflop. the truth vahie and the 
aversion va^ue of data to be written are supplied to the pair of input/output lines D and 5 res%rtveT y 
and the cell selection line S is made active so as to bring the transistors Qs and Cfe into a conductive 
condition. As a result, the internal condition is forcibly changed to conform with the inputted data. For 
example in case of wnting a logic value "1". the node between the transistors Q, and Oa is brought to a 
high level and the node between the transistors Qj and Q* is brought to a low level. On the other hand in 

«, T^/J^l^ ° f °°" the ^ between ft °« 19 ^"9^ to a low level an?ih7node 

so between Qj and CU is brought to a high level. 

A circuit for discriminating coincidence between the input date and the stored data includes four 
nanastors Cb, d. Cb and Q». A pair of transistors Or and Q. are connected in series between the date 
ascrimlnation output line C and the ground, and connected at their gates to the truth value input/output line 
D and the node between the transistors Oa and respectively. Another pair of iransistors Q. and Q« are 
56 connected m saries between the date discrimination output line C and the ground, and connected at their 
gates trie inversion value input/output Tine D and the node between the transistor Q, and Cb 

This discrimination circuit generates the coincidence signal in response to the inputted data and the 
stored data, as described in the following Table. 
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TABLE 



o 


5 


STORED 
VALUE 

GS 

P. P. 


STATUS OF TB&HSrSTORS 




Q7 


as 




910 


COINCIDENCE SIGNAL 


0 


: a 


a 


OK 


OFF 


OFF 


OFF 


j. inon-conqucti ve) 


a 


i a 










i OFF 




; & 


i 


a 


ON 


OFF 


OFF 


ON 


I (non-conductive) 


0 


i 


i 


ore 


OFF 


ON 


ON 


0 (ground level) 


1 


c 


a 


OS 


Off 


OFF 


OFF 


0 (ground level) 


1 


0 


i 


OFF 


ON 


ON 


OFF 


1 (non-conduatlve) 


1 


1 


0 


ON 


ON 


QPF 


ON 


0 (gsound level) 


1 


I 


i 


OFF 


ON 

1 


ON 


ON 


0 (gsound level) 
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represents a logic value "0" and another condition in which the line C is isolated from the ground indicates 
a logic value 1 \ ** 

As seen from the circuit structure of the discrimination circuit shown in Figure 3. the circuit generates at 
fee nne C an exclusive OR signal representative of Incoincidence between the input data on the input/output 
Ones D end » and the stored data held In the flipftop. Specifically, the discrimination eiicuit generates. the 
logic value "T on the Ins C not only when the input data Is perfectly coincident with the stored data both 
in the truth value and in the inversion value, but also when both of the input data D and B are at a logic 

0 regardless of the stored data. In the latter case, the result of the comparison is masked. On the other 
hand, the discrimination circuit generates the logic value "0- on the fine C not only when the Input data is 
completely different from the stored data both in the truth value and in the inversion value, but also both of 
the input data [> and D are at a logic level «r. Namely. In the latter case, the discrimination result of the 
incoincfdence is generated unconditionally. 

Referring to Figure 4 T there is shown a block diagram of the timer registers 1 6A to 1 6D. each of which 
■a composed of an array of five CAM cells 50 shown in Figure a As seen from Figure 4, CAM cells 60 of 
i!f_?ff trVe rf 5 " P08Wa»d at the same bit piece are connected in parallel at their respective 
inputs/outputs Darid D so as to_recehre the same place bft data (Bi and .Brand , Bs and 
B3 . Bi and B«. or B5 and B s ) from the buffer circuit 12. On the other hand, the selection inputs S 
and the Domination outputs C of the respective CAM cells 50 included in the same array are respectively 
T^^^™"'* to a Selection sfc™ 1 line 52 (52A, 52B, 52C or 52D) and the coincidence signal Fine 
Z8 C28A. 2BB, 28C or 28D) which is pulled up to V» through a Joad transistor SS (5SA, 56B, 56C or S6D) 
Therefore, when all the discrimination signals C of the CAM cells in the same array are at the logic value 

1" (I.e, isolated from the ground), the coincidence signal line 28 will generates a high level signal of the 
logic value 1 ". But. if any one of the CAM cells in the same array generates the logic value -0" as the 
discrimination signal C (La- shorto'reuited to the ground), the coincidence signal line 28 is brought to a low 
level of the logic value "0". 

. Turning to Figure 5, there is shown an array of CAM cells which can be used as the count timer and 
also as the timer register. The shown five CAM cells 50 are connected in a manner similar to that shown in 
Figure 4. To the selection signal line 52 is connected an ouput of an OR gate SB which is connected to 
receive at its one input a selection address decoder output signal 60 and at its other input an output of an 
AND gate 62. The signal 60 is applied when the CPU 38 accesses the register block, for example, to set a 
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comparison value to the timer register. The AND qate 62 receives at it* r>** i™... **. ^ 

r^r^t P 3 Q 0UtPUt 01 6 flipfl0pS 68 01 •» tyPe. to. fflpC£73 input' 

conn««Jd to receive a captuna trigger signal, and a reset input connected to the output or MM amS 

fJUt ° PBrat,0n ta ^ to 5 **0 chart Snfn 

^l^fT 4,19 m ^l f ^ iSter 40 19 ^ to ^ °P*tfi°n. and data •„» is set to the timer 

m 2. th9 i ^ unt Ste9e , 918 increment operation are executed similarly to the comparison 

ZSfSS ^T^T* re9iSt8r 1BA 18 Rented to -n-). the capture flSTte la s* 
? ^ 2 8 W9h l0vel - ™ S COndWfln ^.maintained aftorto next corresponding 

count stage is executed. When the corresponding count stage is executed, since the CST signal (St« is 

w 1? SLT'm"? ^ 82 6*""** the capture signal at the mTmenttte Sni 

re clock CL *brough from a high revet to a low level in the high level pert^ of the timing signal At the 

same time, the capture flipflip 66 is reset ltreine 
The capture signal Is applied from the AND gate 62 through the OR gets 58 and the line 52 to the 

selection signal lines S of the respective CAM cells. At this time, the count value fe outputtsd fr7m the lateh 

24 to the data lines D and o in the register block 10. and then Is written to the sele^^nTredsSrlS 
80 ?? W,8CtBd register 16A " Wrth ■» oP^n, the value (n*i) crfSSTXr 14A 

ZTJ^^ZT* a T co,Tespon * n B — t stage just after the caUre W! ™£5£i" 

also stored to the corresponding timer register 1 BA. 

can to Sin^^T*,^ 1 ^ 0 ";, 8 P ' U ^° f "I"*" 080 to realized in ^counter which 
can be instructed with a relatively small number of transistors, because it is not necessary to prepare one 

° na ~ mP f^ r ' etc - in the iom * lo 9' c <*«*■ for each of counted Thereto*! the 
tme^teounter can be realized at a small area chip at an inexpensive cost Further, the count registers and 

JHHEi."? tl^^ in *" reQister Dlock - «*■ ,n a ™™nr. and the count registers are 
sequentially incremented in a programmed operation. Therefore, the number of these registers can be 

30 dS2T n ^ 0 ?^ a ^'»f aCh 1 timef ^f* 15 ,0nT,Cd * *" ° f CAM h8vln S a coincidence 
^ M°' ^ 'i requ,red no ^Pa^" composed of a random logic. In addition, the 
array of CAM cells can be used as the count register. Accordingly, the timer/counter has a good feasibility 

it ch^tT^L^J t L been shown and described wtth ^™nce to the specific embodiment However. 

122 ^ ,nVem,0n 18 no ™* nmited to * e d8tails ° f illustrated structures but 
changes and modifications may be made within the scope of the appended claims. 
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n^Lt^S compnsing an operation controller coupled to receive a control information for 
T T i a9na ' S far 3 86160160 c^Ol- a register block coupled to a bus and including a 

plurality of count registers, a corresponding number of timer registers storing various set values and a 

E^y«l , T 8fi ! , C u Ontr0l,er to wtialy read data from one of the count registers 
S.riSlS r 1 data on tfie bus to the same count register, an Incrementer coupled to the bus 

TlZ^I? °^° n COntr0 " er 10 iTOrament *« data on the bus and lo output an incremented 

data to the bus. a coincidence flag coupled to the register block and set when the incremented data in a 

J^JSZ T* ^ T*"*? Wfth a VaiUB ^ ta a ^Ponding fimer register, and a 
ZZZH » lf2S i t Ji COinc,dBnce ^ so as to dear the count register having the count value in 
coincidence with the value of the corresponding fimer register. 

as ^ nt^TS^il^l m ^ 1 J Urthe L lnc,udfnfl a lateh '•aching the output of the incrementer so 
as to output the latched data through the bus to the register block. 

3. A timer/counter claimed in Claim 1 wherein the register block and the incrementer are controlled so 
as to sequentially and cydicly execute on the respective count registers such an operation that the content 
or one count register is read out to the incrementer where it is incremented in response to a count dock 
and then an incremented data is written into the same count register. ' 

4. A timer/counter claimed in Claim 3 wherein each of the timer register executes an coincidence 
detectaon between the set value and the content of a corresponding count register each time the 
corresponding count register is rewritten with the Incremented data from the incrementer 
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6. A timercounter claimed in Claim 4 wherein each of the timer agister inckides an array of contem 
addressable memory cells. 

^ tl^l^L^'T'l h 5 Wherein 630,1 <* * e ™™°rf cells includes a flipftop having first 
and secontfdata inputs/outputs receiving a pair of data signals in an inverse phase to each other, a pair of 
svntehing transistors respectively connected between the first inputfoutput of the flipfflp and a truth data 
signal input/output and between the second inputroutput of the flipftop and an inversion data signal 
mputtautput these switching transistors being connected to receive at their control electrodes the same 
selection signal, and a pair of two-input exclusive OB circuits connected at their respective outputs to a 
comcidence detection output, one of the exclusive OR circuits being connected at its one input to the truth 
data signal iiiput/btrtput and at its other input to the second inputfeutput of the fllpfltp, end the other 
exclusive OR" Circuit being connected at Hs one Input to the inversion data signal input/output and at its 
other Input to the first input/output of the flipfiip, so that when the selection signal is active, the data can be 
read tram era* written into ttia ffipflop, and when the selection signal is inactive, the exclusive OR circuits 
generate at the coincidence detection output a signal indicative of whether or not the Input data is the same 
ts as the data set In the ffipffop. 

7. A timer/counter claimed in Claim t wherein tiie register block operates in response to a capture 
signal so that the incremented data is written not only into one of tha count registers but also into a 
corresponding timer register. 

8. A timenfcounter comprising e register block coupled to a bus and including a plurality of count 
registers, an Incrementer coupled to the bus for Incrementing the data on the bus and outputHng an 
incremented date to the bus. end means for sequentially generating count stage signals of the same 
number as that of the count registers in each count cycle, the count stage signals generated in each count 
cycle being assigned to the count registers, respectively so that there is sequentially executed on the 
respective count registers such an operation that the content of one count register is reed out to the 
incrementer where it is Incremented in response to a count clock, and then an incremented data is written 
into the seme count register. 

9. A timer/counter comprising a register block coupled to a bus and Including a plurality of count 
registers and a corresponding number of Error registers storing various- set values, an incrementer coupled 
to the bus for incrementing the data on the bus and outputting an incremented data to the bus. and means 
for sequentially generating count stage signals of the same number as that of the count registers in each 
count cycle, the count stage signals generated in each count cycle being assigned to the count registers 
respectively so that there is sequentially executed on the respective count registers and corresponding 
flmer registers such an operation that the content of one count register is reed out to the incrementer where 
ft is incremented m response to a count dock, and then an incremented data is written into the same count 
register, and Is compared with the set value in the corresponding timer register. 
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